Hepatomegaly and steatosis are rare but potentially fatal side-effects of nucleoside analogues. Here, we present the case of development of hepatomegaly and steatosis in a 53-year-old male who had been treated with entecavir for five years. There were no symptoms of lactic acidosis. At three months after changing entecavir to tenofovir, the liver size returned to normal and maintained within the normal range during the 3-year follow-up. Therefore, it can be presumed that the hepatomegaly and steatosis were due to entecavir therapy. There are very few reports of hepatomegaly and steatosis caused by nucleoside analogues and the majority of the reported cases were associated with lactic acidosis. To the best of our knowledge, there are no previously reported cases of hepatomegaly and steatosis due to entecavir therapy without evidence of lactic acidosis. The aim of this clinical report was to point out a rare side-effect of entecavir and to share our treatment approach.
Introduction
Nucleoside/nucleotide analogues (NAs) are considered the first-line treatment for chronic hepatitis B (CHB) and have been reported to be well tolerated with minor side-effects, even with long-term use (1) . Unfortunately, they can also have some rare but serious side-effects. All five NAs carry a black-box warning about the possibility of severe hepatomegaly and steatosis secondary to mitochondrial toxicity in their prescription information on the basis of data from the human immunodeficiency virus (HIV) literature (2, 3) . However, there have been very few reports of the occurrence of these serious side-effects in CHB patients and all reported cases of hepatomegaly and steatosis have been associated with lactic acidosis and most of the patients had impaired liver function (4, 5, 6) . The case is here reported of a non-cirrhotic CHB patient who developed hepatomegaly and steatosis associated with longterm administration of entecavir monotherapy.
Case
We report a 53-year-old male non-cirrhotic patient with CHB who has been treated with entecavir since November 2008. A preliminary ultrasound of the abdomen revealed a normal liver size. After 5 years of treatment (in January 2014), ultrasonography showed 163 mm hepatomegaly and steatosis. Six months later, the liver size had increased progressively and on the last ultrasonography, 
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A Rare Side Effect of Entecavir: Hepatomegaly and Steatosis the liver size of the patient was 175 mm in diameter. He had no symptoms of lactic acidosis such as abdominal pain, shortness of breath, muscle pain or weakness. Physical examination revealed a palpable liver edge 2 cm below the right costal margin. The patient was mildly overweight with a body mass index (BMI) of 28. The serum aminotransferase, bilirubin, creatinine, thyroid function and blood lipids levels were all within the normal ranges. Moderate fibrosis (stage: 2) and moderate necro-inflammatory activity (histological activity index: 9) were determined on the liver biopsy which had been performed before the initiation of entecavir therapy. There was no history of exposure to any other NAs, alcohol abuse, congestive heart failure or metabolic syndrome. When this side effect was identified, entecavir was changed to tenofovir. After receiving tenofovir therapy for 3 months, abdominal ultrasound showed a normal liver size. Moreover, the size of the liver has been maintained within the normal range throughout 3 years of tenofovir therapy. In addition, there was no significant change in alanine aminotransferase, aspartate aminotransferase or HBV DNA levels, thyroid function tests, lipid profile and BMI during this period ( Table 1 ).
Discussion
The case here described progressive hepatomegaly and steatosis without evidence of lactic acidosis in a patient undergoing entecavir monotherapy for CHB infection. There was no evidence to support other etiologies of hepatomegaly and steatosis such as alcohol abuse, congestive heart failure, obesity, metabolic syndrome or hypercholesterolaemia. Moreover, after cessation of entecavir, the liver size returned to normal within 3 months. It can therefore be considered that the hepatic steatosis and hepatomegaly were most likely caused by the entecavir therapy.
There are currently five NAs approved in Turkey for the treatment of CHB; including lamivudine, adefovir dipivoxil, telbivudine, entecavir and tenofovir dipivoxil fumarate. NAs block hepatitis B virus (HBV) replication by inhibiting the HBV polymerase enzyme.
As they can also inhibit human mitochondrial DNA polymerase gamma (which has a structure similar to that of HBV polymerase enzyme), in some cases, they can cause severe mitochondrial toxicity (7) . However, there are insufficient data about which risk factors are predisposing to mitochondrial toxicity of NAs. Previous studies have suggested that the presence of cirrhosis and taking a combination therapy with NAs is associated with an increased risk of mitochondrial toxicity (4, 5) . In contrast, the current case was non-cirrhotic and was taking entecavir monotherapy.
The clinical presentation of mitochondrial toxicity is variable and depends on the target organ that is involved. On the basis of data from previously published studies of HIV-infected patients, NAs-related mitochondrial toxicity may present with lactic acidosis, neuropathy, myopathy, pancreatitis and hepatotoxicity, including severe hepatomegaly and steatosis (7, 8) . Nevertheless, there have been only a few reports of patients with CHB infection who have developed at least one of these mitochondrial toxicity forms due to NAs medication. In addition, most of them were taking these drugs as part of combination antiretroviral therapy (ART) for HIV/HBV co-infection (4, 5, 9) . Thus, the question of whether there is any link between the use of NAs and mitochondrial toxicity in HBV-infected patients remains controversial.
The development of NAs-related hepatomegaly and steatosis without the occurrence of lactic acidosis has been reported in HIV-infected patients (10) . However, there have been no previously published cases of HBV-infected patients with isolated hepatomegaly and steatosis attributed to the use of NAs. Although, the blood level of the current case was unknown, there were no signs or symptoms of lactic acidosis/hyperlactatemia on presentation. Therefore, decompensated, lactic acidosis was discounted. Even though, the clinical significance of this is unknown, subclinical elevations in lactate level have been described in HIV-infected patients receiving NAs therapy (11) . Therefore, the possibility of chronic, compensated, asymptomatic hyperlactatemia cannot be ruled out in the current case.
In prescription information of all five NAs approved for CHB, discontinuation of NAs is recommended in patients who develop this severe side-effect (2, 3) . This may be because it is not known whether this mild syndrome can change from a mild to a severe form.
According to a literature review of HIV-infected patients with symptoms of mitochondrial toxicity, discontinuation of ART and changing the class of ART regimens after completely resolution of symptoms is recommended (12) . Symptoms of mitochondrial toxicity will generally resolve once treatment stopped, although it can also be fatal even after discontinuation of NA (2) . However, there are insufficient data to make recommendations about HBVinfected patients. As there were no signs or symptoms of lactic acidosis/hyperlactatemia in the current case, anti-HBV therapy was not terminated. As no treatment option other than NAs is available for the underlying HBV infection and the European Association for the Study of the Liver guidelines recommend the long-term administration of a potent NA for treatment of CHB infection, entecavir was changed to tenofovir, which is another potent alternative agent (13) . During a 3-year follow-up, the patient did not show any relapse and the size of the liver has been maintained within the normal range without steatosis. This case highlights the importance of considering hepatomegaly and steatosis as side-effects of entecavir therapy. For patients developing these potentially fatal side-effects of entecavir, changing the therapy to tenofovir would appear to be safe. Nevertheless, further long-term experience is required.
